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ABSTRACT 
Objective:  To know the burden of surgically managed closed head injury in neurosurgery unit Lady Reading 
hospital Peshawar. 
Material and Methods:  This is descriptive cross sectional study was conducted from December 2012 to may 
2013 (6 month) in neurosurgery unit lady reading hospital Peshawar. All cases of TBI including fall, RTA and 
physical assault requiring surgical intervention were included. Cases of penetrating head injury, bomb blast 
injuries and compound depressed skull fracture were excluded. Once the target population was identified, further 
data were collected on a designed proforma from the hospital charts and operative records of the patients. Data 
was entered into statistical program SPSS 16 software and was expressed in percentages. Data was presented in 
different charts and tables. 
Results:  A total of about 1087 patients of head injury were admitted through emergency in neurosurgical unit 
Lady reading hospital Peshawar during 6 month duration, out of which 247 patients were operated for different 
intracranial injuries. There were 196 males and 51 females with a male to female ratio of 4:1. The age range was 
from1 to 72 years and the mean age was 29.05 years. Out of the 247 patients about 96 (38.88%) were having 
extradural hematoma, 80 (32.38%) with depressed skull fracture,38 (15.38%) with chronic subdural hematoma 
and 33 (13.36%) were having acute subdural hematoma. 
Conclusion:  Almost every fourth case of a closed head injury patients require surgical intervention. Extradural 
hematoma and Depress Skull Fracture were the common surgical entities. Most of the patients were male and in 
the age group of 21 – 40 years reflecting that surgical intervention carries significant impact. 
Key Words:  Head injury, Extradural hematoma, Depress skull fracture, Acute subdural hematoma, Chronic sub-
dural hematoma. 
 
INTRODUCTION 
Traumatic brain injury or closed head injury is a non 
degenerative, non-congenital insult to the brain from 
an external physical force, possibly leading to perma-
nent or temporary impairment of cognitive, physical 
and psychosocial function, with an associated dimi-
nished or altered state of consciousness. 
 Closed head injury or traumatic brain injury with 
or without skull fracture and intracranial hemorrhages 
remain a common clinical entity encountered by a neu-
rosurgeon. Although these injuries were most com-
monly seen in young patients, the aging of our popula-
tion and the relatively common use of anticoagulation 
in the elderly have resulted in second peak of trauma-
tic brain injury in the geriatric population. 
 Closed head injury is classified as primary or seco-
ndary. A primary injury results from initial anatomical 
and physiological insult, which is usually direct tra-
uma to head regardless of the cause and include extra-
dural hematoma, subdural hematoma, subarachnoid, 
intraventricular hemorrhage, contusions and concuss-
ion. A secondary injury results from hypotension, hy-
poxia, acidosis, edema or other subsequent factors that 
can secondarily damage brain tissue. 
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 Cerebral concussion is defined as an altered men-
tal state that may or may not include loss of conscious-
ness that occurs as a result of head trauma. Concussion 
is also known as mild traumatic brain injury (MTBI). 
Sport – related concussions are frequent, with 300,000 
cases reported each year.
1
 
 Cerebral contusions are commonly seen in fro-
ntal and temporal lobes. Pure cerebral contusions are 
fairly common, found in 8% of all TBI
2,3
 and 13% to 
35% of severe injuries.
2
 They may accompany skull 
fracture, the so-called fracture contusion. The most 
worrisome trait of these contusions is their tendency to 
expand. This usually occurs from 24 hours to as long 
as 7 – 10 days after the initial injury. For this reason, 
cerebral contusions are often followed with a repeat 
head CT scan within 24 hours after injury. 
 Types of intracranial hemorrhage are roughly 
grouped into intra-axial and extra-axial. The hemorr-
hage is considered a focal brain injury. Intra-axial 
hemorrhage is bleeding within the brain itself, or cere-
bral hemorrhage. This category includes intraparen-
chymal hemorrhage, or bleeding within the brain tis-
sue, and intraventricular hemorrhage, bleeding within 
the brain’s ventricles (particularly of premature infa-
nts). Intra-axial hemorrhages are more dangerous and 
harder to treat than extra-axial bleeds.
4
 Extra-axial 
hemorrhage, bleeding that occurs within the skull but 
outside of the brain tissue, falls into three subtypes. 
 Epidural hemorrhage (extradural hemorrhage) 
which occur between the Dura mater (the outer most 
meninx) and the skull, is caused by trauma. It may re-
sult from laceration of an artery, most commonly the 
middle meningeal artery. Head CT shows lenticular 
(biconvex) deformity. 
 Subdural hemorrhage results from tearing of the 
bridging veins in the subdural space between the Dura 
and arachnoid mater. Head CT shows crescent–shaped 
deformity. 
 Subarachnoid hemorrhage, which occur bet-
ween the arachnoid and pia meningeal layers, like 
intraparenchymal hemorrhage, can result either from 
trauma or from ruptures of aneurysms or arteriovenous 
malformations. Blood is seen layering into the brain 
along sulci and fissures, or filling cisterns (most often 
the suprasellar cistern because of the presence of the 
vessels of the circle of Willis and their branch points 
within that space). 
 The need for imaging in patients who have suffe-
red a minor head injury is debated. A non-contrast CT 
of the head should be performed immediately in all 
those who have suffered a moderate or severe head
injury, an MRI is also an option.
5
 
 In the United States, the incidence of closed head 
injury is estimated to be approximately 200 cases per 
100,000 persons per year.
6
 In a population of 291.6 
million people, this rate equates to more than 570,000 
patients annually.
7
 
 In the United States, traumatic brain injury (TBI) 
is associated with the death of 51,000 people each 
year, about one third of all injury deaths.
8
 Traumatic 
brain injury is a cause of long-term disability that 
annually affects an estimated 70,000 to 90,000 people. 
Given these serious consequences and the large num-
ber of people affected, public health efforts to prevent 
the occurrence and mitigate the consequences of TBI 
have received increased attention in recent years.
9
 
 Comprehensive data about head injury is available 
in western world, but in our setup it is scanty. 
 In order to plan preventive measures for head tra-
uma it is essential to know the exact demographic pro-
file and etiology. The aim of this study was to know 
the burden of closed head injury and the frequency of 
different intracranial lesions related to closed head 
injury in neurosurgery unit lady reading hospital Pesh-
awar. 
 
MATERIAL AND METHODS 
A descriptive cross sectional study was conducted in 
neurosurgery unit lady reading hospital Peshawar from 
December 2012 to May 2013. All case of TBI includ-
ing fall, RTA and physical assault requiring surgical 
intervention were included and all penetrating injuries, 
bomb blast injuries and compound depressed skull 
fractures were excluded. DATA was collected by exa-
mining the medical records of the patients and was 
analyzed using different tables. Four types of intracra-
nial lesions (epidural hematoma, acute subdural hema-
toma, chronic subdural hematoma and depressed skull 
fracture) were compared on the basis of their freque-
ncy and distribution regarding age and gender. 
 
RESULTS 
The total number of emergency admission during the 
study period was 1087. We operated about 247 cases 
out of these 1087 cases. It means that about 22.72% of 
admitted cases were operated for different intracranial 
lesions (Table 1). Out of the 247 operated patients 
about 96 patients 38.88% were having extradural 
hematoma, 80 patients 32.38% were depressed skull 
fracture, 38 patients 15.38% were chronic subdural 
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hematoma and 33 patients 13.36% were having acute 
subdural hematoma (Table 2). 
 
Table 1:  Total No. of Operated Cases. 
 
Total No of 
Admissions 
No. of Operated 
Cases 
Percentage 
1087 247 22.72 
 
Table 2:  Burden of Different Injuries. 
 
Type of Injury 
No. of 
Cases 
Percentage 
Extradural hematoma   96 38.88 
Depress skull fracture   80 32.38 
Chronic subdural hematoma   38 15.38 
Acute subdural hematoma   33 13.36 
Total  247 100% 
 
Gender Incidence and Pattern of Trauma 
Out of the 96 extradural hematoma patients 74 patients 
77.08% were male and 22 patients 22.91% were 
female (Table 3). 25 patients, 75.75% of the acute sub-
dural hematoma were male and 8 patients, 24.24% 
were female (Table 4). 32 patients 84.21% of chronic 
subdural hematoma were male and 6 patients 15.78% 
were female (Table 5). Similarly 65 patients 81.85% 
of the depressed skull fracture were male and 15 pati-
ents 18.15% were female (Table 6). 
 
Injury Distribution on the Basis of Gender 
Table 3:  Extradural Hematoma. 
 
Gender No. of Cases Percentage 
 Male 74 77.08 
 Female 22 22.92 
 Total  96 100 
Table 4:  Acute Subdural Hematoma. 
 
Gender No. of Cases Percentage 
 Male 25 75.75 
 Female 08 24.24 
 Total  33 100 
 
Table 5:  Chronic Subdural Hematoma. 
 
Gender No. of Cases Percentage 
 Male 32 84.21 
 Female 06 15.79 
 Total 38 100 
 
Table 6:  Depressed Skull Fracture. 
 
Gender No. of Cases Percentage 
 Male 65 81.85 % 
 Female 15 18.15 % 
 Total  80 100% 
 
Age and Pattern of Trauma 
Patients were distributed on the basis of age as well. 
Extradural hematoma was common in the age group of 
21 – 40 years i.e. 35.42% and less common in the age 
of > 40 years i.e. 11.45%. Acute subdural hematoma 
was more common in the age group of 21 – 40 years 
i.e. 42.4% and less common in the age group of 11 – 
20 years i.e. 6%. Chronic subdural hematoma was 
more common in the age group of > 40 years i.e. 
94.7% and was absent in the age group of < 20 years. 
Depressed skull fracture was more common n the age 
group of 1 – 10 years i.e. 41.25% and less common in 
the age group of > 40 i.e. 7.5% Table 7. 
 
Table 7:  Injury Distribution on the Basis of Age. 
 
Injury Type 1 To 10 Years 11 To 20 Years 21 To 40 Years > 40 Years Total 
Extradural Hematoma 28.12% 25% 35.42% 11.46% 100% 
Acute Subdural Hematoma 18.18% 6% 42.46% 33.36% 100% 
Chronic Subdural Hematoma 0% 0% 5.26% 94.74% 100% 
Depress Skull Fracture 41.25% 21.25% 30%   7.50% 100% 
Spectrum of Surgically Treated Closed Head Injury in Department of Neurosurgery, L.R.H., Peshawar 
Pak. J. of Neurol. Surg. – Vol. 19, No. 2, Apr. – Jun., 2015         -108- 
 
DISCUSSION 
Among trauma patients, head injury is responsible for 
up to 50% of fatalities and for a large component of 
continuing care among survivors.
10,11
 Head injury re-
mains the most common cause of death and disability 
in young people. Several types of head injury are ame-
nable to neurosurgical intervention, and improved out-
comes have been reported in patients receiving prompt 
treatment of post-traumatic extra-axial cerebral mass 
lesions, including EDHs and SDHs. This study is an 
evaluation of patients who presented with head injuries 
requiring acute surgical evacuation of an EDH, SDH 
and depress skull fracture. Surgical intervention was at 
the discretion of the treating neurosurgeon.
12,13
 
 We were interested to know the burden of trau-
matic intracranial lesion in pts who were going to be 
operated in emergency. When we compared this data 
with other hospitals, there was a big difference and the 
incidence was much more in neurosurgery unit lady 
reading hospital Peshawar. About 1087 pts of head 
injury were admitted in emergency and every 4
th
 pt 
was operated for some imtracranial lesion. In our study 
the most common intracranial lesion was extradural 
hematoma ie 33.88% where as in John M. Tallon, 
et al, it is 33%.
14
 Subdural hematoma in John M. Tal-
lon, et al, is 49% and in our study it accounts for about 
28.86 % (Acute + Chronic SDH). We operated 96 pati-
ents for extradural hematoma in about six months as 
compare to other hospitals like shifa international 
Islamabad in which only 110 patients were operated 
for extradural hematoma in a 5 years study by Inayat 
Ullah Khan, et al.
15
 In another study by Pablo perel 
and colleagues the incidence of subdural hematoma is 
30% while extradural hematoma and intraparenchymal 
hemorrhage is 22%.
16
 The incidence of extradural 
hematoma in our study is higher as compare to other 
study because we operated small symptomatic extra-
dural hematomas as well because we have found some 
adverse effects of managing symptomatic extradural 
hematoma conservatively and the other centers may 
used to manage such patients conservatively. 
 The frequency of depressed skull fracture in our 
study is 32.38%. In another study by Abhishek Yadav 
and colleagues the frequency is 9.3%.
17
 A study by 
Sabir Hussain Bhatti and colleague have shown the 
frequency of depress skull fracture as about 2.3%.
18
 
 
CONCLUSION 
This study has described the epidemiology of surgi-
cally treated traumatic brain injuries. 
1. The most common injury is extradural hematoma 
followed by depress skull fracture, chronic sub-
dural hematoma and acute subdural hematoma. 
2. Extradural hematoma and acute subdural hema-
toma are more common in the age group of 21 – 
40 years whereas chronic subdural hematma is 
common inelderly patients and depressed skull 
fracture is more common in children. 
3. Male are more prone to traumatic brain injury as 
compare to female. 
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